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In het kader van een EEG ringstudie het onderzoeken van vijf monsters 
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Vijf monsters mengvoeder werden geanalyseerd volgens EEG doe. 
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De resultaten staan vermeld in bijlage 1. 
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1. Inleiding 
Methylbenzoquaat (methyl-7-benzyloxy-6-butyl-2,4-dihydro-4-oxoquino-
line-3-carboxylate) is een coccidiostaticum dat toegepast wordt in 
pluimveevoeders vaak in combinatie met metichloorpindol. 
Door de Engelse deelnemers van het EEG deskundigen commitee is een 
ringstudie opgezet voor de bepaling van methylbenzoquaat in voeders. 
De volgens EEG doe. 3162/VI/82 Rev. 2 uit te voeren HPLC methode is 
nagewerkt. 
2. Methode EEG doe. 3162/VI/82 Rev. 2 
2 .1 !.r.!_nciJ?!:. 
Nethylbenzoquaat \ofordt uit het monster geextraheerd met 2% methaan-
sulfanzuur in methanol. 
Een aliquot deel van het monsterextrakt wordt gezuiverd, door ver-
deling in dichloormethaan uit zoutzure oplossing. De dichloormethaan-
fase wordt verdampt tot droog en het residu opgelost in methanol en 
verder gezuiverd door ionenwisselingchromatografie. 
Nethylbenzoquaat wordt van de kolom geelueerd en ondenwrpen aan een 
tweede verdeling in dichloormethaan uit zoutzure oplossing. Het 
dichloormethaan extrakt wordt ingedampt tot droog en het residu opge-
lost in een bekende hoeveelheid methanol. Het methylbenzoquaatgehalte 
van deze oplossing wordt bepaald door middel van reversed phase HPLC. 
2.2 Toepas_!ing_!g~bie.!!, 
De methode is geschikt voor de bepaling van methylbenzoquaat in meng-
voeders. De laagste te meten concentratie bedraagt 1 mg/kg. 
3. Monsteronderzoek 
Door het Labaratory of the Gaveroement Chemist , Gormofall House -
Stamford Street, SEl 9NQ London werden vijf monsters gezonden die als 
volgt volgens opgave waren samengesteld: 
A: Pluimvee blanco meelvoeder. 
B: Pluimvee voedermeel welke 5 mg/kg methylbenzoquaat en 50 mg/kg 
metichloorpindol bevat. 
C: Pluimveevoederpellets lofelke 5 mg/kg methylbenzoquaat en 50 mg/kg 
metichloorpindol bevat. 
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D: Pluimvee voedermeel welke 10 mg/kg methylbenzoquaat en 100 mg/kg 
metichloorpindol bevat. 
E: Pluimvee voederpellets welke 10 mg/kg methylbenzoquaat en 100 mg/kg 
metichloorpindol bevatten. 
Hierbij lolerd 1 g methylbenzoquaat standaard gezonden lolelke gebruikt 
diende te lolorden bij de samenstelling van alle standaardoplossingen. 
Alle monsters dienden in zijn geheel gemalen te worden tot ze een zeef 
van 1 mm passeren. 
Het methylbenzoquaat gehalte in de voeders A t/m E diende in duplo 
(twee afzonderlijke imolegen) te worden bepaald volgens gegeven methode 
(bijlage 3). 
4. Resultaten 
De resultaten staan vermeld in bijlage 1. 
Chromatagrammen van voeders met methylbenzoquaat staan in bijlage 2. 
5. Bespreking 
De bepaling werd exakt uitgevoerd volgens voorschrift. De lagere 
opbrengsten kunnen veroorzaakt zijn door niet juiste behandeling bij 
de ionenwisselingkolom of door onvoldoende extrakties. 
Bij de ionenwisselaarkolom bleek de elutie erg langzaam (langzame 
druppelsnelheid). 
6. Conclusie 
De bepalingsmethode dient door aanpassing van de extraktie en ionen-
wisselaarkolom geoptimaliseerd te worden. 
8415.2 Be/~v 
Bijlage 1 
Bepaling van methylbenzoquaat gehalte in mg/kg 
Nonster niet gecorrigeerd voor blanco gecorrigeerd voor blanco 
enkelvoudige gemiddeld enkelvoudige gemiddeld 
gehaltes gehaltes 
A 0 0 
(blanco) 0 
B 4,78 4,76 4,78 4,76 
4,75 4,75 
c 4,73 4,76 '1, 73 4,76 
4,78 4,78 
D 7,31 7,74 7,31 7,74 
8,19 8,19 
E 6,72 6,14 6 , 72 6,14 
5 , 57 5,57 
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Document Jl62/Vl/82-Rev.2 
DETERMINATION OF METHYL BENZOQUATE IN ANIMAL FEEDING STUFFS 
1. Scope and field of application 
This methad is for the deter1nination of methyl benzoquate in 
complete feeding stuffs. The lower limit of determination is 
1 mg/kg. 
2. Principle 
Mêthyl benzoquate is extracted from the sample with 2% 
1nethanesulphonic acid in methanol. An aliquot portion of the 
sampl e extract 
dichloromethane 
is portially purified by 
from hydrochloric acid 
partition 
solution. 
into 
The 
dichloromethane extract is evaporated to dryness , the 1 es idue 
redissolved in methanol and then further purified by ion-exchange 
chromatography . The methyl benzoquate is eluted from the column 
and subjected to a secend partition into dichloromethane from 
hydrochloric acid solution. The dichloromethane extract is 
evaporated to dryness and the residue redissolved in a suitable 
volume of methanol. The methyl benzoquate content of this 
salution is determined by high performance liquid chromatography. 
3. Reagents 
3 .1 Dichloromethane. 
3.2 Methanol, HPLC grade . 
3 . 3 Mobile phase, methanol/water: (7 5+25 ) . 
3.4 Methanesulphonic acid solution, 2% V/V dilute 20.0ml 
1 
' .. 
methanesulphonic acid to lOOOml with metha nol (3.2). 
3.5 Hydrochloric : acid solution, 10% V/V: dilute lOOml 
hydrochloric acid (density 1.18 g/ml) to lOOOml with water. 
Se ll v I<( <; C> 3 I 0 
3.6 Cation-exchange r es in: Amberlite CG-120 (Na), 100-200 111esh. 
The r e sin is pretreated before use : slurry lOOg resin with 
500ml hydrochloric acid salution (3.5) and heat on a hot 
plate to boiling, stirring continuously. Allow to cool and 
decant off the acid. Filter through a filter paper (Whatman 
541 or equivalent) under vacuum. Wash the resin twice with 
500 ml portions of demineralised water and then with 250 ml 
of methanol (3.2). Rinse the resin with a further 250ml 
portion of methanol (3. 2 ) and dry by p a ssing air through the 
filter cake. Store the dried resin in a steppered bottle. 
3 .7 Standard substance : pure methyl benzoquate . 
3. 7 .1 f>1ethyl benzoquate stock standard sol ut ion, 400ug/ml: Weigh 
to the nearest 0.1 mg, 40 mg of standard substance (3.7), 
dissolve in methanesulphonic acid salution (3.4) in a 
100 ml graduated flask, make up to volume and mix. 
3.7.2 t1ethyl benzoquate intermedia te standard sol ut ion, 
40ug/ml: Transfer by pipette into a 50 ml graduated flask 
5.0 ml of methyl benzoquate stock standard salution (3.7.1) 
and dilute to volume with methanol (3.2). 
4. Apparatus 
4.1 Labaratory wrist-action shaker. 
4.2 Rotary film evaporator. 
4.3 Glass chromatography column fitted with a stopcock and 
2 
reservoir of approximately 200 ml capacity; colUinn l e ngth 
250 mm, internal diameter 15 mm. 
4.4 High performance liquid chromatography equipment: 
Chromatography pump 
Column: Waters u Bondapak Cl8, stainless steel 300 mm long , 
0.4mm internal diameter, (or equivalent). 
Detector: variable wavelength ultraviolet monitor set at 
265 nm. 
Recorder. 
5. Procedure 
5.1 Extraction 
We igh to the nearest 0.001 g, approximately 20 g of the finely 
divided and mixed sample and transfer to a 250 ml conical flask. 
Add by pipette 100 ml of methanesul~1onic acid salution (3 . 4) 
a nd shake mechanically (4.1) for 30 minutes. Filter the salution 
through a filter paper (Hhatman 541 or equivalent) and retain the 
fitrate for the liquid-liquid partition stage (5.2). 
5.2 Liquid-liquid partition 
Transfer by pipette into a 500 ml separating funn e l containing 
100 ml of hydrochloric acid salution (3.5), 25 ml of the fi1trate 
obtained in (5 . 2). Add 100 m1 dichloromethane (3 . 1) to the funne1 
and shake for one minute. Allow the 1ayers to separate and run 
off the lower (dichloromethane) layer into a 500 ml rotary 
evaparator flask . Repeat the extraction of the aqueous phase with 
two further 40 ml portions of dichloromethane (3.1) and combine 
3 
these with the first extract in the rotary evaparator flask. 
Evaparate the dichloromethane extract down to dryness, on a water 
bath set at 40°C with the aid of a rotary film evaparator (4.2) 
eperating at reduced pressure. Dissolve the ~esidue in 20-25 ml 
methanol ( 3 • 2 ) 1 stopper the flask and retain the whole of the 
extract for ion exchange chromatographhy (5.3) 
5.3 Ion-exchange chromatography 
Insert a plug of glass wool into the lower end of a 
chromatography tube (4.3). Prepare a slurry of 5.0 g of the 
treated cation-exchange resin (3.6) with 50 ml of hydrochloric 
acid salution (3.5), peur into the chromatography tube (4.3) and 
allow to settle. Run out the excess acid to just above the resin 
surface and wash the column with demineralised water until the 
eff luent is neutral to litmus. Transfer 50 ml methanol (3.2) onto 
the column and allow to drain down to the resin surface. By means 
of a Pasteur pipette, carefully transfer the extract obtained in 
( 5.2 ) onto the column. Rinse the rotary evaparator flask with two 
portions of 5-10 ml methanol (3.2) and transfer these.washings to 
the column. Run the extract down to the resin surface and wash 
the column with 50 ml methanol (3.2), ensuring that the flow rate 
does not exceed 5 ml per minute. Reject the efflue nt. Elute the 
methyl benzoquate from the column using 150 ml of 
methanesulphonic acid salution ( 3 .4) and collect the column 
eluate in a 250 ml conical flask. 
4 
5.4 Liquid-liquid partition 
Transfer the eluate obtained in ( 5.3) into a 1 litre separating 
funn e l. Rinse the conicäl flask with 5-10 ml me thanol (3.2) and 
combine the washings with the contents of the separa ting funnel. 
Add 300 ml of hydrochlor ie acid sol ut ion ( 3 . 5) and 130 1nl of 
dichloromethane (3 . 1). Sha ke for one minute and allow the pha ses 
to separate. Run off the lower ( dichloromethane ) l a y e r into a 
500 ml rotary evaparator flask . Repeat the extraction of the 
a que ous phase with two furth e r 70 ml portions of d i chloromethane 
(3.1) and combine these e xtracts with the first 1n the rotary 
e vaparator flask . 
Evapara te the dichloromethane extract down to dryness on a wäter 
b a th at 40°C with the aid of a rotary evaparator (4 . 2) operating 
at reduced pressure . Dissolve the residue in the flask with 
approximately 5 ml of methanol (3.2) and transfer this solution 
quantitatively to a 10 ml graduated flask. Rins e the evaparator 
flask with a further two portions of 1- 2 ml of methanol ( 3.2 ) and 
transfer these to the graduated flask. Make up to the mark with 
metha nol (3 . 2 ) and mix. Reserv e this extract for high performance 
liquid chromatography (5.5). 
5.5 High performance liquid chromatography 
Using me thanol-water as the mobil e phase (3. 3 ), set the flow rate 
of the chromatography pump to 1.0 ml per minute. Inject on to the 
column 20 ul of the extract obtained in (5.4). Measure the h e ight 
of the methyl b e nzoquate peak and determine the concentratien of 
5 
methyl b e nzoquat e in the extract by ref e rence to the calibration 
graph (5.6). 
5.6 Calibration graph 
Into a series of 25 ml graduated flasks transfer by pipette 5, 4, 
3, 2 and 1 1nl of methyl benzoquate interme diate standa rd salution 
( 3 .7.2). Make up tothemark with methanol (3.2) and mix. These 
solutions have concentrations of 8.0, 6.4, 4.8, 3.2 and 1.6 ug 
p e r ml of methyl b e nzoquate respectively. Inject 20 ul of each 
onto the HPLC column and measure the height of the methyl 
benzoquate peak. Plot a calibration curve using the methyl 
be nzoquate peak heights as the ordinates a nd corresponding 
concentrations in ug per ml as abscissae. 
6. Calculation of results 
The methyl benzoquate content of the sample in mg per kg is given 
by the formula: 
1n which, 
40C 
m 
C = concentratien of methyl benzoquate (ug per ml} in the final 
extract. 
m = mass of the test portion (g}. 
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